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Description 

[0001] The invention relates to a stable preservative with algicidal and fungicidal action in the form of a dispersion 
and to the use of the preservative in or on technical products for internal and external application. 
s [0002] Film preservatives protect compositions, such as finishes, paints, plaster, varnishes, fillers and sealants, from 
microbial attack and decomposition. Biocidally finished surface coatings are applied internally and externally. The 
rnicrobiocides used should be effective against fungi (e.g. Aspergillus niger, Penicillium funtculosum), including Alter- 
naria species, and algae. In practice, it has proved to be advantageous to use active ingredient mixtures which cover 
a broad spectrum of activity. When applied externally, the microbiocidal active ingredients must furthermore be suffi- 
ce ciently resistant to being . 

[0003] Film preservatives are preferably used as aqueous dispersions. Preparations based on solvents are increas- 
ingly losing importance because of the content of volatile organic compounds. On the other hand, film preservatives 
should be stable, homogeneous and readily able to be incorporated in coating compositions, should be sufficiently 
good value and should result as little as possible in discolorations of the treated surface coatings. 
is [0004] DE-A1-33 07 733 discloses salts of thiosulphuric acid esters, processes for their preparation and biocidal 
compositions comprising these salts. The salts of thiosulphuric acid esters, which are also described as Bunte salts, 
can be prepared by reaction of isothiazol-3-ones with hydrogen sulphite or sulphite salts with ring opening. However, 
the salts of thiosulphuric acid esters are not sufficiently microbiocidal when used alone. 

[0005] DE-A1 -41 22 962 discloses preparations for preventing biogenic destruction of building materials as a result 

20 of H 2 S0 4 corrosion. For these purposes, combinations of specific quaternary ammonium salts with thiosulphuric acid 
derivatives are proposed. In this specific application, what matters in particular is the microbiocidal effectiveness against 
Thiobacillus species, which are held responsible for the biogenic H 2 S0 4 destruction of building materials. 
[0006] WO 00/11949 discloses the impregnation of a particulate support with a biocidal formulation. The particulate 
support is characterized by particular properties, such as BET surface and pore volume. A large number of compounds, 

25 such as triazines and carbamates, such as NX3,4-dichlorphenyl)-N,N-dimethylurea or methyl benzimadazol-2-ylcar- 
bamate (carbendazim), are mentioned as biocidal active ingredients with which the support can be impregnated. In 
the examples of WO 00/11949, exclusively isothiazolin-3-ones are used as biocidal active ingredients. The particulate 
support impregnated with the biocidal formulation releases the biocide into a medium with a liquid base, such as a 
surface coating or a surface cleaner composition, in a controlled way, in order to combat the growth of bacteria, fungi 

30 or algae for a relatively long period of time. Stabilization of biocidal active ingredients is not disclosed in WO 00/1 1 949. 
[0007] The still unpublished German patent application of the Applicant Company with the reference 101 44 187 
discloses preservatives for coating compositions which include at least one quaternary ammonium compound and at 
least one basifying agent. In such preservatives, the biocidal quaternary ammonium salt is stabilized and can, apart 
from this, comprise additional biocides, such as isothiazolones ortriazine derivatives. 

35 [0008] DE-A1 -42 42 389 discloses aqueous dispersions with a fungicidal and algistatic action which include a mixture 
of the active ingredients a) carbendazim, b) 2-(thiocyanomethylthio)benzothiazole and c) 2-methylthio-4-(t-butylamino)- 
6-cyclopropylamino-s-triazine (Irgarol 1051). Thiabendazole, mercaptobenzothiazole or N-octylisothiazolone can be 
included as additional active ingredient. 

[0009] DE-A1-197 05 085 discloses an algicidal and fungicidal preservative with Alternaria effectiveness which in- 
40 eludes a) at least one particular pyrithione and b) at least one particular triazine and/or c) at least one particular ben- 
zimidazole orthiophene. In addition, additional active ingredients, such as thiabendazole, N-octylisothiazolone or iso- 
thiazolone Bunte salts, e.g. of N-octylisothiazolone and benzisothiazolone, may be present. 

[0010] WO 00/59305 discloses microbiocidal compositions which comprise a) 2-methoxycarbonylaminobenzimida- 
zole or thiabendazole, b) octylisothiazolin-3-one or3-iodopropynyl N-butylcarbamate, c) zinc pyrithione and d) a urea 
45 derivative or a chlorine-free triazine derivative, such as terbutryn. 

[0011] DE-A1-44 33 856 discloses antifouling mixtures of 2-mercaptopyridine N-oxide and/or its metal complexes 
and algicidal ureas. The mixtures can comprise additional antifouling agents, such as 2-methylthio-4-(tert-butylamino)- 
6-cyclopropylamino-s-triazine or4,5-dichloro-2-(N-octyl)-3(2H)-isothiazolinone. 

[0012] DE-A1 42 42 082 discloses hydrolysable polymeric resins which can comprise, as cobiocides, 2-rnethylthio- 
50 4-(tert-butylamino)-6-cyclopropylamino-s-triazine or 4,5-dichloro-2-(N-octyl)-4-isothiazolin-3-one. 

[0013] GB-A-2 274 779 discloses a microbiocidal formulation which consists essentially of 0.01 to 5 weight% of a 
mixture of a sulphur-comprising aromatic compound and a triazine compound, dissolved in a solvent. The sulphur- 
comprising aromatic compound can be an isothiazolone. The only triazine compound disclosed in GB-A-2 274 779 is 
sym-triazinetriethanol. 

55 [0014] DE-A1 -41 38 090 discloses the use of triazine-tris(alkylaminocarboxylic acid) derivatives as biocidal agents 
in aqueous systems, and coolants comprising these agents. 

[0015] Aqueous dispersions based on combinations of the active ingredients diuron (3,4-dichlorophenylurea, algi- 
cidally effective, comparatively good value, resistant to being leached out) and carbendazim (methyl benzimidazol- 
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2-yl-carbamate, fungicidalty effective against Aspergillus niger and Penicillium funiculosum, not sufficiently effective 
against Alternaria species, resistant to being leached out) and optionally Kathon 893 (active ingredient: N-octylisothl- 
azolone, effective against fungi, including Alternaria species, limited resistance to being leached out) are state of the 
art in the area of film preservatives. 

5 [0016] In order to achieve a broad effectiveness against algae and fungi in film preservatives, combination prepara- 
tions are preferably used. The requirements for resistance to being leached out and effectiveness against specific 
microorganisms, such as, e.g., Alternaria (a type of fungi which is acquiring increasing importance and in particular 
occurs in warmer regions), also necessitate the use of combination preparations. Isothiazolones, preferably N-octyli- 
sothiazolone, available in the form of a 45% solution in 1 ,2-propyIene glycol as Kathon 893, are also used in film 

10 preservatives in order to provide complete effectiveness against Alternaria species. 

[0017] Thus, the product Parmetol DF 19 Forte comprises a combination of the active ingredients diuron and carben- 
dazim in aqueous dispersion. The product Acticide EP Paste comprises a combination of the active ingredients carben- 
dazim, diuron and Kathon 893. However, because of the aromatically bonded chlorine and because of the lack of 
compatibility with the environment, diuron is undesirable for ecotoxicological reasons. In addition, carbendazim will be 

15 classified as poisonous and, in particular in high application concentrations, will lose importance. 

[0018] Products with the active ingredient combination N 2 -(tert-butyl)-N 4 -ethyl-6-methylthio-1 ,3,5-triazine-2,4-di- 
amine (terbutryn) + Kathon 893 are also known, though they comprise high proportions of solvent or emulsifier, which 
conflicts with the market demand for products which are low in or devoid of solvents (VOC). Thus, the products Acticide 
TL 27/1, Acticide TL 722 and Cinon TC comprise (i) terbutryn, (ii) carbendazim and (iil) N-octylisothiazolone. The 

20 stability of these products is not satisfactory, however. Thus, investigations by the Applicant Company have shown 
that aqueous dispersions comprising Kathon 893 and terbutryn are not sufficiently stable on storage. Thus, although 
the combination of terbutryn and Kathon 893 (or of the solvent-free variant Kathon 893 T) can first be converted to a 
homogeneous, almost white, aqueous dispersion, such an aqueous dispersion does not give a satisfactory stability. 
Changes in consistency occur after a time lag (i.e. after approximately 6 months at room temperature), with formation 

25 of a nonhomogeneous gritty dispersion (see Examples). However, a nonhomogeneous dispersion tends to result in 
the formation of sediment and in uneven distribution of the active ingredients in the container. The use of such a product 
in paints, plaster and other coatings is forbidden, since the consistency of the final product is harmed and the danger 
exists of metering errors. 

[001 9] It is therefore generally the object of the present invention to make available preservatives for use in technical 
30 products for internal and external application. These preservatives should 

I) be able to be formulated in an aqueous base, i.e. without the compulsory use of relatively large amounts of 
solvents or emulsifiers, 

35 2) exhibit a stability on storage at 25°C of at least 1 year, 

3) be compatible with a large number of (additional) biocides which are currently used, 

4) be sufficiently effective algicidally and fungicidally (exhibit a broad spectrum of activity), 

40 

5) be able to be formulated in a cost-effective way, 

6) be halogen-free, 

45 7) exhibit good colour stability (as it does not include, for example, iodopropynyl butylcarbamate), 

8) not tend to discolour in contact with other substances (as is the case, for example, with zinc pyrithione, which 
tends to discolour in the presence of iron ions), 

50 9) be low in toxicity (i.e. not have to comprise carbendazim), 

10) be compatible with the environment (i.e. not have to comprise diuron or other organochlorine compounds), 

II) not exhibit an unpleasant odour (as is the case, for example, with thiocyanomethylthiobenzothiazole), 

55 

12) be highly resistant to leaching, and 

13) have good pH stability and good temperature stability. 
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[0020] It is therefore a specific object of the invention to make available stable aqueous dispersions based on triazine 
and isothiazolone for the finishing of coatings for internal and external application. The invention was targeted in par- 
ticular at improving the compatibility of isothiazolones with triazines and simultaneously at increasing the resistance 
to being leached out of isothiazolones. 
5 [0021] It has now been found, surprisingly, that these and other objects are achieved by a preservative with algicidal 
and fungicidal action In the form of a dispersion which includes 

a) at least one algicidal triazine, 

10 b) at least one fungicidal isothiazolone and 

c) at least one dispersion stabilizer chosen from the group consisting of 

c1) sulphite salt, hydrogen sulphite salt, compound which releases sulphite and compound which releases 
is hydrogen sulphite, and 

c2) hypophosphite salt and compound which releases hypophosphite salt. 

[0022] In particular, it has been found, surprisingly, that aqueous dispersions comprising a triazine and an isothia- 
zolone can be stabilized by the mentioned component c) in a dispersion. The improvement in the stability is expressed, 
20 inter alia, in that the preservatives remain homogeneous for longer than would be the case without the addition of the 
dispersion stabilizers mentioned. 

[0023] In one embodiment, the preservative according to the invention comprises, in addition, d) at least one imida- 
zole derivative, in particular methyl benzimidazol-2-y (carbamate (carbendazim). 

[0024] Examples of triazine compounds are N2,N4-diisopropyl-6-methylthio-1 ,3,5-triazine-2,4-diamine (prometryn), 
25 N 2 -(tert-butyl)-N 4 -ethyl-6-methylthio-1 ,3,5-triazine-2,4-diamine (terbutryn) and N 2 -(tert-butyl)-N 4 -cyclopropyl-6-meth- 
ylthio-1,3,5-triazine-2,4-diamine (Irgarol 1051, Mctt). 

[0025] Preferred isothiazolones are isothiazolin-3-ones chosen from N-octylisothiazolone, N-methylisothiazolone, 
5-chloro-N-methylisothiazolone, 4,5-dichloro-N-octylisothiazolone, benzisothiazolone and N-butylbenzisothiazolone. 
[0026] Examples of dispersion stabilizers from the group d ) are sulphur dioxide, aqueous sulphur dioxide solution 

30 (sulphurous acid), alkali metal sulphites, such as sodium disulphite, potassium disulphite or sodium hydrogen sulphite 
solution, ammonium salts, such as ammonium sulphite, bis(bis(2-hydroxyethyl)ammonium) sulphite, bis (triethylam- 
monium) sulphite or bis((2-hydroxyethyl)ammonium) sulphite, alkaline earth metal sulphites, such as calcium hydrogen 
sulphite, compounds which cleave off sulphite, such as glyoxal bis(sodium hydrogen sulphite) adduct or glutaraldehyde 
bis(sodium hydrogen sulphite) adduct, lignosulphonic acids and sulphite waste liquors. 

35 [0027] Examples of dispersion stabilizers from the group c2) are alkali metal hypophosphites, such as potassium 
hypophosphite or sodium hypophosphite, ammonium hypophosphite, alkaline earth metal hypophosphites, such as 
magnesium hypophosphite or calcium hypophosphite, zinc hypophosphite and compounds which cleave off hypophos- 
phite, such as thiabendazole hypophosphite. 

[0028] In a preferred embodiment, the molar ratio of b) isothiazolone to c) dispersion stabilizer in the preservative 
40 according to the invention is 1:10 to 10:1, preferably 1:2 to 1:1, particularly 1:1.5 to 1.5:1, such as 1:1.1 to 1.1:1 or 
approximately 1:1. 

[0029] In one embodiment, the total content of a), b), c) and optionally d) is to 1 to 99 weight%, preferably 5 to 60 
weight%, In particular 1 0 to 30 weight%, with reference to the weight of the preservative. 

[0030] The amount of a) triazine can amount to 1 to 12 weight 0 /©, preferably 3 to 9 weight%, more preferably 4 to 7 
45 weight%, with reference to the weight of preservative. The amount of b) isothiazolone can amount to 1 to 8 weight%, 
preferably 2 to 6 weight%, more preferably 3 to 5 weight%, with reference to the weight of the preservative. The amount 
of c) dispersion stabilizer can amount to 0.5 to 5 weight%, preferably 1 to 3 weight%, more preferably 1 .5 to 2.5 weight%, 
with reference to the weight of the preservative. The amount of d) benzimidazole derivative can, if it is present, amount 
to 2 to 1 3 weight%, preferably 4 to 1 1 weight%, more preferably 6 to 9 weight%. 
so [0031] In addition to the necessary components a), b), c) and optionally d) described above, one or more functional 
additives can be added to the preservatives according to the invention. Suitable additives are, for example: 

inorganic or organic compounds which release cyanide ions, such as potassium cyanide, thiocyanomethylthioben- 
zothiazole (TCMTB) and methylenebisthiocyanate, 

55 

inorganic or organic compounds with a high adsorbing capacity or binding capacity for liquid or low-melting-point 
active ingredients or with the capability of forming inclusion complexes with these active ingredients, e.g. highly 
dispersed silica, polysaccharides, such as starch or cyciodextrin, modified cyclodextrins, metal oxides, such as 
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zinc oxide, or glycoluril, 

substances which improve the effectiveness and/or resistance to being leached out, such as alkali metal or alkaline 
earth metal salts or cation-active compounds, e.g. quaternary ammonium compounds, such as benzalkonium 
5 salts, Bardac 22 salts, polymeric quats, biguanides, amines or their salts, or other cationic compounds, 

conventional active ingredients of container preservatives, such as formaldehyde or formaldehyde-depositing com- 
pounds, active oxygen compounds, such as butyl hydroperoxide, alcohols, such as phenoxyethanol, phenoxypro- 
panol or benzyl alcohol, or phenois, such as o-phenylphenol or triclosan, 

10 

- halogenated organic compounds, such as iodopropynyl butylcarbamate (IPBC), 1 ,2-dibromo-2,4-dicyanobutane 
(DBDCB) and bronopol, 

triazole derivatives, urea derivatives, such as dluron or isoproturon, dithiocarbamates, such as ziram or thiram, 
15 hydroxylamine derivatives, such as N-cyclohexyi-N-nitrosohydroxylamlne potassium or aluminium salt, benzothi- 

ophene-2-cyclohexylcarboxamide S,S-dioxtde, tetrachloroisophthalonitrile, benzalkonium silicate, benzalkonium 
thiocyanate, Vantocil IB, O-formais, such as ethylene glycol bishemiformal, propylene glycol bishemiformal, benzyl 
alcohol hemiformal, butyl glycol hemiformal or butyl diglycol hemiformal, or N-formals, 

20 - dispersing agents, emulsifiers, antifoaming agents, such as silicones, silica gel, fatty acid esters, dyes, herbicides, 
insecticides, complexing agents, corrosion inhibitors, such as benzotriazole, solubility promoters, wetting agents, 
such as fatty alcohol ethoxylates, alkylpolyglycosides, pigments, buffers, pH regulators, such as alkanolamines, 
e.g. 2-amino-2-methyl-1 -propanol (AMP), phosphates, polyphosphates, surfactants, such as anionic surfactants, 
nonionic surfactants, amphoteric surfactants or cationic surfactants, viscosity regulators, thickeners, such as hy- 

25 droxyethylcelluiose, inorganic or organic binders, fillers, adhesives, surface modifiers, such as slip additives or 

matting agents, flow-control agents, film-forming agents, dehydrating agents, antiskinning agents, screening 
agents or flame retardants, 

heterocycles, such as pyrithione salts (e.g. sodium pyrithione) or pyrithione complexes (e.g. zinc pyrithione), thi- 
30 abendazole, thiabendazole salts and guanidinium compounds, such as dodecylguanidinium acetate. 

[0032] Advantageous additives are nonionic surfactants, antifoaming agents, zinc oxide, container preservatives, 
thickeners, starch, zinc pyrithione, benzalkonium salts, such as benzalkonium silicate and benzalkonium thiocyanate, 
Bardac 22 salts, Vantocil IB salts, thiabendazole, dodecylguanidinium acetate, iodopropynyl butylcarbamate, diuron, 
35 benzothiophene-2-cyclohexylcarboxamide and emulsifiers. In a particularly preferred embodiment, the preservative 
comprises, as additives, 0 to 2 weight% of nonionic surfactant, 0 to 0.2 weight% of antifoaming agent, 0 to 20 weight% 
of zinc oxide (e.g. as colour stabilizer for zinc pyrithione likewise present), 0 to 0.2 weight% of container preservative 
and/or 0 to 1 weight% of thickener. 

[0033] Preservatives according to the invention formulated as aqueous compositions are preferred. The preparations 
40 with little or even no solvent are particularly preferred. In one embodiment, the preservative comprises less than 10 
weight% of solvent, preferably less than 7 weight% and in particular less than 5 weight%. 
[0034] A particularly preferred preservative according to the invention essentially comprises 

a) approximately 5.6 weight 0 /© of triazine, e.g. terbutryn, 
45 b) approximately 4 weight% of isothiazolone, e.g. N-octylisothiazolone, 

c) approximately 2 weight% of dispersion stabilizer, e.g. potassium disulphite, and 

d) approximately 7.8 weight% of imidazole derivative, e.g. carbendazim, 

and water as the remainder. 

so [0035] An additional particularly preferred embodiment of the preservative according to the invention corresponds 
to the preservative IV from the Examples section, is free from carbendazim and essentially comprises 

a) approximately 6 weight% of triazine, e.g. terbutryn, 

b) approximately 2 weight% of isothiazolone, e.g. N-octylisothiazolone, 

55 c) approximately 1 weight% of dispersion stabilizer, e.g. potassium disulphite, 

d) approximately 1 0 weight% of zinc oxide, 

e) approximately 1 9 weight 0 /© of zinc pyrithione (approximately 40 weight 0 /© of a 48% dispersion) and 

f) approximately 1 weight 0 /© of nonionic surfactant, and water as the remainder. 
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[0036] The invention additionally relates to the use of one of the preservatives mentioned in an aqueous dispersion 
for use In or on technical products for internal or external application, in particular the use for the microbiocidal finishing 
of finishes, paints, plaster, varnishes, fillers, sealants, plastics, composites, wood, concrete, stone, paper, board, leath- 
er, textiles, glues and adhesives. 
5 [0037] The preservative has particularly advantageous effects in technical products which 

are present at a pH of 1 to 13, preferably 3 to 12, or 

are present atapH of 11 or higher, preferably higher than 12, in particular higher than 13. 

10 

[0038] 0.1 to 5 weight% of the preservative can be used for this, preferably 0.5 to 3 weight%, in particular 1 to 2 
weight%, with reference to the preserved technical product. When a (film) preservative according to the invention is 
used, a synergistic effect may be observed if, in addition, a container preservative is used. 
[0039] In addition, the invention relates to the use of 

15 

i) sulphite salt, hydrogen sulphite salt, compound which releases sulphite or compound which releases hydrogen 
sulphite, or 

ii) hypophosphite salt or compound which releases hypophosphite, 

20 

for the stabilizing of a composition which includes 

a) at least one algicidal triazine and 

25 b) at least one fungicidal isothiazolone. 

[0040] The advantages of the invention are revealed in particular from the following examples. In these, the parts 
are by weight. 

30 Examples 

1. Test procedures 

1a) Determination of the resistance to algal attack 

35 

Area of application 

[0041] Laboratory method for determining the resistance of exterior masonry coatings to algal attack. The method 
uses exterior masonry coatings on standardized paper as test substance and Chlorella fusca as test alga. The exper- 
40 iments are carried out in Petri dishes on agar nutrient media. 

Preparation of the sample 

[0042] 50 g of the material to be finished are treated in separate batches with different concentrations of the algicide 
^5 to be investigated and are homogenized with a basket stirrer for 3-5 min. 

Preparation of the test items 

[0043] Paper substrate materials having the dimensions 90 x 270 mm (Schleicher & Schull, No. 2589 B/X 24078) 
so are coated with the test material. The paint or plaster samples are coated using a doctor blade with a wet-layer thickness 
of 250 urn. The blade must have an opening with a width of at least 6.5 cm. In the case of plaster, the layer thickness 
depends, as in practice, on the particle size. The coated substrate materials, referred to below as test specimens, are 
subsequently dried for 5 days in a horizontal position. 

55 Pretreatment of the test specimens 

[0044] The possible removal in practical use of microbiocides under the effects of the weather should be simulated 
with the pretreatment of the test specimens. 
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[0045] The test specimens are rinsed for 72 hours under running tap water of 15 ± 5°C with a flow rate of 1 I/min 
and are subsequently dried for 2 days. The cross section of the receptacle for the rinsing is 1 000 ± 500 cm 2 in the 
direction of flow. Three test specimens with a diameter of 5 cm are punched out from the pretreated test specimens 
and are sterilized in a 60 Co source with at least 10 kGy. 

5 

Experimental procedure 
Inoculation and incubation 

10 [0046] The samples are placed under aseptic conditions on the algal nutrient media and are inoculated centrally with 
5 ml of each algal suspension. The mixture of the algal suspensions is spread over the surface with a Drigalski spatula 
or an angle-forming sterile glass rod. During the growth phase at 22°C ± 2°C, the coated samples in the Petri dishes 
are exposed to light with a strength of approximately 1 000 lux (conventionally used fluorescent tubes, type D 67 
daylight). A cycle of 12 hours exposure and 12 hours storage in darkness each time is applied in the course of this. 

15 

Assessment 

[0047] The algal colonization of the samples is examined and assessed after 2 weeks. The evaluation is carried out 
visually. The assessment of the samples is based on the following assessment scale: 

20 

Group 1 
[0048] 

25 - = no algal growth on the test specimens. Formation of an inhibitory zone or algal growth on the nutrient medium 
up to the edge of the test specimens. Paints of this group can be characterized by the description "effectively 
finished against algal colonization". 

Group 2 

30 

[0049] Visible algal colonization on the test specimen 

+ = little growth 
-H- = moderate growth 
35 -M-+ = strong growth 

1b) Determination of the resistance to fungal attack 

Area of application 

40 

[0050] Laboratory method for determining the resistance of exterior masonry coatings to fungal attack. The method 
uses exterior masonry coatings on standardized paper as test substance and Aspergillus niger (AN, ATCC 6275), 
Afternaria alternata (AL) and Penicillium funiculosum (PF, ATCC 36839) as test fungi. The experiments are carried out 
in Petri dishes on dextrose nutrient media. 

45 

Preparation of the sample 

[0051] 50 g of the material to be finished are treated in separate batches with different concentrations of the fungicide 
to be investigated and are homogenized with a basket stirrer for 3-5 min. 

50 

Preparation of the test Items 

[0052] Paper substrate materials having the dimensions 90 x 270 mm (Schleicher & Schull, No. 2589 B/X 24078) 
are coated with the test material. The paint or plaster samples are coated using a doctor blade with a wet-layer thickness 
55 of 250 urn. The blade must have an opening with a width of at least 6.5 cm. In the case of plaster, the layer thickness 
depends, as in practice, on the particle size. The coated substrate materials, referred to below as test specimens, are 
subsequently dried for 5 days in a horizontal position. 
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Pretreatment of the test specimens 

[0053] The possible removal in practical use of microbiocides under the effects of the weather should be simulated 
with the pretreatment of the test specimens. 
5 [0054] The test specimens are rinsed for 72 hours under running tap water of 15 ± 5°C with a flow rate of 1 l/min 
and are subsequently dried for 2 days. The cross section of the receptacle for the rinsing is 1 000 ± 500 cm 2 in the 
direction of flow. Test specimens with a diameter of 5 cm are punched out from the pretreated test specimens and are 
sterilized in a ^Co source with at least 10 kGy. 

10 Experimental procedure 

inoculation and incubation 

[0055] The Sabouraud dextrose agar, which has solidified in the Petri dish, is inoculated with 0.2 ml of spore sus- 
15 pension (10 7 spores/ml) and plated out using a sterile Drigalski spatula or an angle-forming sterile glass rod. The 
pretreated test specimens are then evenly placed on the inoculated surface of the nutrient medium using a pair of 
tweezers. In doing so, care is taken that the test specimen is in contact with the surface of the nutrient medium over 
the entire surface of the test specimen. Incubation is subsequently carried out at 30°C ± 2°C for three weeks. For other 
test microorganisms, the incubation temperature must be adjusted in order to achieve optimum growth. 

20 

Assessment 

[0056] After one, two or three weeks, the test specimens are examined with regard to fungal growth. The evaluation 
is carried out visually or, if this is necessary in order to rule out crossinfections, using a magnifying glass. If crosscol- 
25 onization is observed to an extent which significantly interferes with the evaluation, the experiment cannot be assessed 
and is to be repeated. The assessment of the samples is based on the following assessment scale: 

00 = entire plate free from colonization* 

0 = zone formation (no colonization around the sample)* 
30 (0) = fungal colonization up to the sample* 

1 = only the sample edge is colonized* 

2 = the sample is colonized from the edge inwards (less than 25%) 

3 = the sample surface is colonized by individual colonies (25-75%) 

4 = the sample surface is extensively colonized (75% and more, but not the entire surface) 
35 5 the sample surface is completely colonized (1 00%). 

•Samples assessed as 00, 0, (0) and 1 can be described as "effectively finished against fungal growth". 

2. Preparation of preservatives 

40 

Method A 

[0057] Preservatives were formulated each time from two subdivisions from the constituents given in the following 
table (Table 1). 

45 



50 



55 
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Table 1 



5 



10 



Subdivision 


Constituent 


I (Comparison) Parts 


il Parts 


1 


Purified water 


25.92 


25.92 




Nonionic surfactant 


0.50 


0.50 




Carbendazim 


8.00 


8.00 




1 ,2-Benzisothiazolin-3-one 


0.03 


0.03 




Antifoaming agent 


0.05 


0.05 




Terbutryn 


5.50 


5.50 










2 


Purified water 


48.89 


46.78 




Potassium disulphite 




2.11 




Container preservative 


0.06 


0.06 




Thickener 


0.55 


9.55 




Emulsifier 


1.50 


1.50 




Kathon 893 


9.00 


9.00 



[0058] To prepare subdivision 1, water was in each case introduced, nonionic surfactant, carbendazim, 1,2-benzi- 
sothiazolin-3-one, antifoaming agent and terbutryn were added thereto and the mixture was stirred for approximately 
30 minutes using a magnetic stirrer. The mixture was then milled in a bead mill to a maximum particle size of 10 \im. 
To prepare subdivision 2, water was again added, container preservative, emulsifier and N-octylisothiazolone (Kathon 
893 is a 45% solution of N-octylisothiazolone in 1 ,2-propylene glycol) and, in preservative II according to the invention, 
potassium disulphite were added thereto, then thickener was added with stirring and stirred in homogeneously, and 
the mixture was left stirring for approximately 1 h. The subdivisions were then mixed. Preservative I is not according 
to the invention; in preservative II according to the invention, the molar ratio of isothiazolone to potassium disulphite 
amounts to approximately 1:1. 



Method B 

[0059] The following constituents were used to prepare preservative III according to the invention (Table 2): 

Table 2 



45 



50 



55 



Subdivision 


Constituent 


III Parts 


1 


Purified water 


34.81 


Nonionic surfactant 


0.50 


Carbendazim 


8.00 


1 ,2-Benzisothiazolin-3-one 


0.03 


Antifoaming agent 


0.05 


Terbutryn 


5.50 ■ 


Potassium disulphite 


2.11 


Kathon 893 


9.00 






2 


Purified water 


37.89 


Container preservative 


0.06 


Thickener 


0.55 


Emulsifier 


1.50 



9 



EP 1 389 424 A1 



[0060] Subdivision 1 was prepared by introducing water and adding the usual constituents with stirring. The mixture 
was subsequently stirred for approximately a further 30 min and was then milled in a bead mill to a maximum particle 
size of 1 0 urn. To prepare subdivision 2, water was introduced and potassium disulphite, container preservative and 
emulsifier were added thereto. The thickener was subsequently stirred in and the mixture was left stirring for approx- 
5 imately 1 hour. The subdivisions were then homogeneously mixed. The molar ratio of potassium disulphite to isothia- 
zolone in preservative III according to the invention again amounts to approximately 1 :1 . 

Method C 

10 [0061] The following constituents were used to prepare preservative IV according to the invention in a one-pot proc- 
ess (Table 3): 



Table 3 



Constituent 


IV Parts 


Purified water 


30.0 


Nonionic surfactant 


1 


Antifoaming agent 


0.05 


Zinc oxide 


10 


Terbutryn 


6 


1 ,2-Benzisothiazolin-3-one 


0.03 






Purified water 


6.42 


Emulsifier 


0.5 


Kathon 893 


4.5 


Potassium disulphite 


1.05 


Thickener 


0.45 


Zinc pyrithione dispersion (48%) 


40.0 



35 [0062] 30 parts of water were introduced therein and the nonionic surfactant, the antifoaming agent, zinc oxide, 
terbutryn and 1 ,2-benzisothiazolin-3-one were added with stirring. After predispersing for 30 minutes with a toothed 
disc, the mixture was milled in a bead mill to a maximum particle size of 15 um 6.42 parts of water, the emulsifier, 
Kathon 893 and potassium disulphite were then added thereto and the mixture was stirred for a further 30 minutes, 
then the thickener and the zinc pyrithione dispersion were added and homogeneously stirred in. A homogeneous, 

40 white/light-beige dispersion is obtained. This preservative IV constitutes a fungicidal and algicidal carbendazim-free 
preservative which is effective against Alternaria species. 

Method D 

45 Preparation of preservative V (Comparison) 

[0063] A preservative V, comparable with preservative IV according to the invention, was prepared comprising no 
potassium disulphite: 

[0064] To prepare subdivision 1,10 parts of purified water were introduced, 20 parts of zinc pyrithione dispersion 
50 (48%), 10 parts of zinc oxide, 5 parts of terbutryn and 0.03 part of 1 ,2-benzisothiazolin-3-one were then added with 
stirring and the mixture was subsequently stirred for 60 minutes with a propeller stirrer. Subdivision 1 was then milled 
in a bead mill to a maximum particle size of 15 um. 

[0065] To prepare subdivision 2, 39.31 parts of purified water were introduced, 0.06 part of container preservative 
and 0.5 part of thickener were added with stirring and the mixture was left to steep for 1 hour. 0.6 part of emulsifier, 
55 4.5 parts of Kathon 893 and 10 parts of zinc pyrithione (48%) were then added and the mixture was homogeneously 
stirred. Subdivisions I and II were then homogeneously stirred together. A white/light-beige dispersion is obtained. 
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3. Storage stability of preservatives 

[0066] Preservatives I, II and III were each stored at 4°C, 25°C and 40°C for a total of 1 year In polyethylene bottles. 
The results are shown in the following table (Table 4). 



Table 4 





I 


II 


lil 


Appearance of the dispersion 


4°C 


3 months 
6 months 
9 months 
12 months 


homogeneous 
nonhomogeneous 
nonhomogeneous 
nonhomogeneous 


homogeneous 
homogeneous 
homogeneous 
homogeneous 


homogeneous 
homogeneous 
homogeneous 
homogeneous 




25°C 


3 months 
6 months 
9 months 
12 months 


homogeneous 
homogeneous 
homogeneous 
nonhomogeneous 


homogeneous 
homogeneous 
homogeneous 
homogeneous 


homogeneous 
homogeneous 
homogeneous 
homogeneous 




40° C 


3 months 


homogeneous 


homogeneous 


homogeneous 




6 months 
12 months 


homogeneous 
nonhomogeneous 


homogeneous 
homogeneous 


homogeneous 
homogeneous 



Result: 

[0067] Preservative dispersion l not according to the invention is, on storage at 4°C, already nonhomogeneous after 
6 months (needles in a pulpy, nonhomogeneous dispersion). On storage at 25°C or 40°C, these absences of homo- 
geneity only appeared after approximately 1 year. In contrast, preservative dispersions II and HI according to the in- 
vention, on storage at 4°C, 25°C or 40°C, are consistently homogeneous (particle size < 10 \xm). This confirms the 
stabilization on storage according to the invention of dispersions comprising triazine and isothiazolone. 
[0068] While the preservative IV according to the invention, on storage at 3°C, 25°C and 40°C, remains in each case 
a homogeneous, stable, white/light-beige dispersion, preservative dispersion V not according to the invention already 
shows, after storage for 4 months at 3°C, 25°C and 40°C, formation of crystals in each case. 

4. Fungicidal and algistatlc finishing of a pure acrylate exterior masonry paint 

[0069] A preservative-free pure acrylate exterior masonry paint was used, the amounts of preservatives I and II given 
being incorporated (figures in weight%). 

a) Algistatic finishing without being subjected to leaching 

[0070] 

Table 5 





Concentration used 


Inhibitory zone in mm 


Surface colonization 


Delta E/Remarks 


Blank 


0 


++ 


None 


Reference 


I 


2.0% 


> 18 




0.16 


None 




1 .0% 


> 18 




0.17 


None 




0.5% 


>18 




0.17 


None 



11 



EP 1 389 424 A1 

Table 5 (continued) 



5 





Concentration used 


Inhibitory zone in mm 


Surface colonization 


Delta E/Remarks 


Blank 


0 


++ 


None 


Reference 


II 


2.0% 


>18 




0.13 


None 




1.0% 


>18 




0.16 


None 




0.5% 


>18 




0:16 


None 
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b) Algistatic finishing with subjection to leaching for 72 hours 
[0071] 

Table 6 



20 



25 





Concentration used 


Inhibitory zone in mm 


Surface colonization 


Delta E/Remarks 


Blank 




0 


++ 


None 


Reference 


I 


2.0% 


>18 




0.40 


Somewhat grey 




1.0% 


>18 




0.38 


None 




0.5% 


>18 




0.34 


None 


II 


2.0% 


>18 




0.39 


None 1 




1.0% 


>18 




0.37 


None 




0.5% 


>18 




0.37 


None 



c) Fungicidal finishing without being subjected to leaching 
30 [0072] 

Table 7 



35 



40 



45 





Concentration used 


Test microorganisms 






AN 


PF 


AL 






1. 


2. 


1. 


2. 


1. 


2. 






week 


week 


week 


Blank 




5 


5 


5 


5 


5 


5 


1 


2.0% 


0 


0 


00 


0 


0 


1 




1.0% 


0 


0 


0 


0 


(0) 


2 




0.5% 


0 


0 


0 


0 


1 


2 


1 


2.0% 


0 


0 


0 


0 


(0) 


1 




1.0% 


0 


0 


0 


0 


1 


2 




0.5% 


0 


0 


0 


0 


2 


3 



50 



55 
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d) Fungicidal finishing with subjection to leaching for 72 hours 
[0073] 

Table 8 



10 



15 



20 



25 





Concentration used 


Test microorganisms 






AN 


PF 


AL 






1. 


2. 


1. 


2. 


1. 


2. 






week 


week 


week 


Blank 




5 


5 


5 


5 


5 


5 


I 


2.0% 


(0) 


(0) 


0 


0 


5 


5 




1.0% 


1 


1 


0 


0 


5 


5 




0.5% 


1 


1 


(0) 


(0) 


5 


5 


I 


2.0% 


(0) 


(0) 


0 


0 


5 


5 




1.0% 


(0) 


(0) 


0 


0 


5 


5 




0.5% 


1 


1 


(0) 


(0) 


5 


5 



Result: 

[0074] It emerges, from the investigations on the fungicidal or algistatic finishing, that the microbiocidal action is not 
inhibited by addition of the stabilizer. In addition, when high concentrations are used, the slight grey coloration of the 
exterior masonry paint observed with preservative I not according to the invention does not appear with preservative 
II according to the invention. 



30 



35 



40 



Claims 



Preservative with algicidal and fungicidal action in the form of a dispersion which includes 

a) at least one algicidal triazine, 

b) at least one fungicidal isothiazolone and 

c) at least one dispersion stabilizer chosen from the group consisting of 

d ) sulphite salt, hydrogen sulphite salt, compound which releases sulphite and compound which releases 
hydrogen sulphite, and 



c2) hypophosphite salt and compound which releases hypophosphite salt. 

2. Preservative according to Claim 1 , characterized In that it additionally includes d) at least one imidazole derivative, 
in particular methyl benzimidazol-2-ylcarbamate. 

3. Preservative according to Claim 1 or Claim 2, characterized in that the triazine compound is chosen from N 2 ,N 4 - 
diisopropyl-6-methylthio-1,3,5-triazine-2,4-diamine, N 2 -(tert-butyl)-N 4 -ethyl-6Hnethylthio-1,3,5-triazine-2,4-di- 
amine and N 2 -(tert-butyl)-N 4 -cyclopropyl-6-methylthio-1 ,3,5-triazine-2,4-diamine. 

4. Preservative according to one of the preceding claims, characterized in that the isothiazolone is an isothiazolin- 
3-one and Is chosen from N-octylisothiazolone, N-methylisothiazoline, 5-chforo-N-methylisothiazolone, 4,5-dichlo- 
ro-N-octylisothiazolone, benzisothiazolone and N-butylbenzisothiazolone. 

5. Preservative according to one of the preceding claims, characterized in that the dispersion stabilizer is chosen 
from sulphur dioxide, aqueous sulphur dioxide solution, alkali metal sulphites, ammonium sulphite, bis(bis(2-hy- 
droxyethyl)-ammonium) sulphite, bis(triethylammonium) sulphite, bis((2-hydroxyethyl)ammonium) sulphite, alka- 
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line earth metal sulphites, glyoxal bis(sodium hydrogen sulphite) adduct, glutaraldehyde bis(sodium hydrogen 
sulphite) adduct, iignosulphonlc acids and sulphite waste liquors. 

6. Preservative according to Claim 5, characterized In that the dispersion stabilizer is an alkali metal sulphite salt, 
s in particular potassium disulphite. 

7. Preservative according to one of Claims 1 to 4, characterized In that the dispersion stabilizer is chosen from 
alkali metal hypophosphites, ammonium hypophosphite, alkaline earth metal hypophosphites, zinc hypophosphite 
and thiabendazole hypophosphite, 

10 

8. Preservative according to one of the preceding claims, characterized In that the molar ratio of b) isothiazolone 
to c) stabilizer is 1:10 to 10:1, preferably 1 :2 to 2:1 , particularly 1:1.5 to 1.5:1, such as 1:1.1 to 1.1:1. 

9. Preservative according to one of the preceding claims, characterized in that the total content of a), b), c) and 
15 optionally d) is 1 to 99 weight%, preferably 5 to 60 weight%, in particular 10 to 30 weight%. 

10. Preservative according to one of the preceding claims, characterized in that it includes a) 1 to 12 weight%, 
preferably 3 to 9 weight%, more preferably 4 to 7 weight%, of triazine. 

20 11. Preservative according to one of the preceding claims, characterized in that it includes b) 1 to 8 weight%, pref- 
erably 2 to 6 weight%, more preferably 3 to 5 weight%, of isothiazolone. 

12. Preservative according to one of the preceding claims, characterized In that it includes c) 0.5 to 5 weight%, 
preferably 1 to 3 weight%, more preferably 1.5 to 2.5 weight%, of dispersion stabilizer. 

25 

13. Preservative according to one of the preceding claims, characterized in that it includes d) 2 to 13 weight%, 
preferably 4 to 11 weight 0 /©, in particular 6 to 9 welght% ( of imidazole derivative. 

14. Preservative according to one of the preceding claims, characterized in that it comprises less than 1 0 weight% 
30 of solvent, preferably less than 7 weight% and in particular less than 5 weight%. 

15. Preservative according to one of the preceding claims, characterized in that it additionally comprises one or more 
functional additives. 

35 16. Preservative according to Claim 15, characterized in that the additive is chosen from nonionic surfactants, anti- 
foaming agents, zinc oxide, container preservatives, thickeners, starch, zinc pyrithione, benzalkonium salts, 
Bardac-22 salts, Vantocil IB salts, thiabendazole, dodecylguanidinium acetate, iodopropynyl butylcarbamate, di- 
uron, benzothiophene-2-cyclohexylcarboxamide and emulstfiers. 

40 17. Preservative according to Claim 16, characterized In that it comprises, as additive, 0 to 2 weight 0 /© of nonionic 
surfactant, 0 to 0.2 weight% of antifoaming agent, 0 to 20 weight% of zinc oxide, 0 to 0.2 weight% of container 
preservative and/or 0 to 1 weight% of thickener. 

Preservative according to one of the preceding claims, characterized in that it essentially comprises 

a) 5.6 weight% of N 2 -(tert-butyl) -N^-ethyl-e-methylthio-I.S.S-triazine^^-diamine, 

b) 4 weight% of N-octylisothiazolone, 

c) 2 weight% of potassium disulphite and 

d) 7.8 weight% of carbendazim, and water as the remainder. 

Preservative according to one of the preceding claims, characterized in that it includes no carbendazim and 
essentially comprises 

a) 6 weight% of N 2 -(tert-butyl)-N 4 -ethyl-6-methyl-thio-1 ,3,5-triazine-2,4-diamine, 
55 b) 2 weight 0 /© of N-octylisothiazolone, 

c) 1 weight 0 /© of potassium disulphite, 

d) 10 weight 0 /© of zinc oxide, 

e) 1 9 weight 0 /© of zinc pyrithione and 
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f) 1 weight% of nonionic surfactant, and water as the remainder. 

20. Use of a preservative according to one of the preceding claims in an aqueous dispersion for use in or on technical 
products for internal or external application. 

5 

21 . Use according to Claim 20, characterized In that the technical product is chosen from finishes, paints, plaster, 
varnishes, fillers, sealants, plastics, composites, wood, concrete, stone, paper, board, leather, textiles, glues and 
adhesives. 

10 22. Use according to Claim 20 or Claim 21 , characterized in that the technical product 
exists at a pH of 1 to 13, preferably 3 to 12, or 

exists at a pH of 11 or higher, preferably higher than 12, in particular higher than 13. 

23. Use according to one of Claims 20 to 22, characterized in that 0.1 to 5 weight 0 /© of the preservative is used, 
15 preferably 0.5 to 3 weight%, in particular 1 to 2 weight%, , with reference to the technical product. 

24. Use of 

i) sulphite salt, hydrogen sulphite salt, compound which releases sulphite or compound which releases hydro- 
20 gen sulphite, or 

ii) hypophosphite salt or compound which releases hypophosphite, 
for the stabilizing of a composition which includes 

a) at least one algicidal triazine and 
25 b) at least one fungicidal isothiazolone. 
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